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2. Citations and explanations (Rule 70.7) 



NOVELTY (N) 
Claims: 1-24 
Dl : DD 298706 
D2 : GB 1455544 
D3 : US 4690207 

None of the above citations disclose a method/apparatus for enhancing the performance of an existing 'wet type' 
natural draft cooling tower including an impeller when rotated at a specified speed about an upright axis of 
rotation centrally located in the cooling tower passage in a specified operating condition of the tower to increase 
the flow rate of air in the passage and the impeller being supported above the heat transfer means of the tower 
drawing air upwardly through the heat transfer means and into the tower. 



INVENTIVE STEP (IS) 

Claims 1-24: The teaching of the documents Dl, D2 and D3, collectively and individually, is that it is known to 
use fans to assist the flow of natural-draft, wet-type cooling towers. D2 also indicates that such fan-assisted 
cooling towers may be run with variable assistance or even without assistance in order to adjust the capacity of 
the system for varying requirements. The documents do not disclose the concept of applying fans to pre-existing 
cooling towers to increase their capacities. However, it is common practice to retro-fit improvements to existing 
equipment to prolong their useful service life or upgrade their performance. Additionally, there is no evidence of 
any difficulty to be overcome in such a retro-fit. Positioning of impeller (fan) at a particular point such as at the 
base or the hyperbolic neck of the cooling tower to augment the flow of air in the cooling tower passage does not 
add an inventive step and hence, it is not considered inventive to apply the teachings of the citations to existing 
cooling towers. 
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cooling towers, as well as to new cooling towers. The modification of existing 
towers may in fact be the main application area of the invention. 

The present invention also provides for a degree of readily controllable 
variation of cooling tower performance to be obtained. 
5 SUMMARY OF THE INVENTION 

Surprisingly, it has been found in suitable cases to be feasible and 
worthwhile to economically enhance the performance of large natural draft 
cooling towers having a circular cross-section by providing for augmentation of 
the natural draft by a rotating impeller (fan) within the cooling tower structure 

10 which in use spans substantially the whole internal diameter of the cooling tower, 
or a large proportion thereof. Cooling towers to which the invention is applicable 
include, in particular, those of such large size that the use of fans to provide or 
augment the draft of air has been considered impractical or too expensive to be 
cost-effective, particularly in retrofit applications. The invention is applicable to 

15 both new and existing cooling towers, but offers in particular the possibility of 
upgrading an existing cooling tower without greatly affecting the packing, and 
requiring comparatively limited space for new equipment inside and outside the 
existing structure. 

According to the invention, there is provided, in a first aspect, a method for 
20 enhancing the performance capability of an existing wet type natural draft cooling 
tower, wherein the cooling tower: 

(a) is adapted including by size and cooling capacity in natural draft 
operation for use as a natural draft cooling tower in electric power generating 
station application, 

25 (b) includes a structure defining an internal passage of circular cross- 

section for the upward convectional flow of an air stream therein from air inlet 
openings at or near a lower part of the structure to an outlet opening at the top of 
the structure, and 

(c) contains heat transfer means in a lower part of said passage for 
30 transferring heat from water supplied to said cooling tower to said air, 
and wherein said method includes the steps of: 

providing within said passage an impeller adapted when rotated at a 
specified speed about an upright axis of rotation centrally located in said passage 



AMENDED SHEET 
IPBVAo 



# 




PCT/AU2003/001083 
Received 24 September 2004 



in a specified operating condition of said tower to increase the flow rate of air in 
the passage beyond an overall flow rate obtainable in identical operating 
conditions by natural draft alone; 

providing support means adapted for supporting said impeller within said 
5 passage above said heat transfer means; and 

providing drive means capable of rotating said impeller at said specified 

speed. 

In a second aspect of the invention, there is provided apparatus for 
enhancing the- performance of a wet type natural draft cooling tower, said 
10 apparatus being adapted to use in a cooling tower that: 

(a) is adapted including by size and cooling capacity in natural draft 
operation for use as a natural draft cooling tower in electric power generating 
station application, 



15 section for the upward convectional flow of an air stream therein from air inlet 
openings at or near a lower part of the structure to an outlet opening at the top of 
the structure, and 

(c) contains heat transfer means in a lower part of said passage for 
transferring heat from water supplied to said cooling tower to said air, 
20 and said apparatus including: 

an impeller adapted when rotated at a specified speed about an upright 
axis of rotation centrally located in said passage in a specified operating condition 
of said tower to increase the flow rate of air in the passage beyond an overall flow 
rate obtainable in identical operating conditions by natural draft alone; 
25 support means adapted for supporting said impeller within said passage 

above said heat transfer means, and 

drive means capable of rotating said impeller at said specified speed. 
In a third aspect of the invention, there is provided a wet type natural draft 
cooling tower for cooling a liquid and having a cooling capacity variable by a user, 
30 said cooling tower: 

(a) being adapted including by size and cooling capacity in natural draft 
operation for use as a natural draft cooling tower in electric power generating 
station application, 



(b) includes a structure defining an internal passage of circular cross- 
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(b) including a structure defining an internal passage of circular cross- 
section for the upward convectional flow of an air stream therein from air inlet 
openings at or near a lower part of the structure to an outlet opening at the top of 
the structure, 

(c) containing heat transfer means in a lower part of said passage for 
transferring heat from water supplied to said cooling tower to said air, and 

(d) including apparatus as disclosed above and herein for increasing 
the cooling capacity of said cooling tower when in operation. 

In a fourth aspect of the invention, there is provided a method for 
enhancing the performance of a power generation plant in which: 

steam is passed through a turbine which drives an electric power 
generator and said steam is condensed in a condenser; 

cooling water for said condenser is circulated through said condenser and 
a wet type natural draft cooling tower; 

said method including the steps of: 

adding to said cooling tower apparatus for enhancing the performance of 
said cooling tower, said apparatus being apparatus as disclosed above or herein; 
and 

operating said apparatus. 

Further preferred further features of the invention are set out in both the 
appended claims and the detailed description below. 

The invention will now be described in more detail, although without any 
intention to limit the scope of the invention, by reference to the attached Figures, 
of which: 

Figure 1 is a schematic steam/water circuit diagram of a simplified electric 
power generating installation; 

Figure 2 is a side view of a counterf low- type, "hyperbolic" natural draft 
cooling tower, seen in vertical cross section, the section being taken at the 
symmetry axis of the tower structure; 

Figure 3 is a side view of a crossflow-type, "hyperbolic" natural draft 
cooling tower, seen in vertical cross section, the section being taken at the 
symmetry axis of the tower structure; 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS 

1 . A method for enhancing the performance capability of an existing wet type 
natural draft cooling tower, wherein the cooling tower: 

(a) is adapted including by size and cooling capacity in natural draft 
operation for use as a natural draft cooling tower in electric power generating 
station application, 

(b) includes a structure defining an internal passage of circular cross- 
section for the upward convectional flow of an air stream therein from air inlet 
openings at or near a lower part of the structure to an outlet opening at the top of 
the structure, and 

(c) contains heat transfer means in a lower part of said passage for 
transferring heat from water supplied to said cooling tower to said air, 

and wherein said method includes the steps of: 

providing within said passage an impeller adapted when rotated at a 
specified speed about an upright axis of rotation centrally located in said passage 
in a specified operating condition of said tower to increase the flow rate of air in 
the passage beyond an overall flow rate obtainable in identical operating 
conditions by natural draft alone; 

providing support means adapted for supporting said impeller within said 
passage above said heat transfer means; and 

providing drive means capable of rotating said impeller at said specified 

speed. 

2. A method according to claim 1 wherein said heat transfer means includes 
a packing structure having surfaces arranged to be wetted externally by said 
water so that heat is transferred from said water by evaporation of a proportion of 
said water into said air. 

3. A method according to claim 1 or 2 wherein said impeller when rotating at 
said specified speed spans substantially the entire diameter of said passage at 
the height of the periphery of said impeller save for a suitable operating radial 
clearance between said impeller and an internal surface of said passage. 
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4. A method according to any one of claims 1 to 3 including the step of 
securing said support means to at least one of a foundation and a support 
structure of said packing structure of said cooling tower. 

5. A method according to any one of claims 1 to 4 wherein one said impeller 
only is provided in said passage. 

6. A method according to any one of claims 1 to 5 wherein said impeller is 
supported by said support means at a height in said passage at least 
approximately corresponding to the minimum cross-sectional area of said 
passage. 

7. A method according to any one of claims 1 to 4 wherein said impeller is 
supported by said support means at a height in said passage below a height at 
which said passage is of minimum cross-sectional area. 

8. Apparatus for enhancing the performance of a wet type natural draft 
cooling tower, said apparatus being adapted to use in a cooling tower that: 

(a) is adapted including by size and cooling capacity in natural draft 
operation for use as a natural draft cooling tower in electric power generating 
station application, 

(b) includes a structure defining an internal passage of circular cross- 
section for the upward convectional flow of an air stream therein from air inlet 
openings at or near a lower part of the structure to an outlet opening at the top of 
the structure, and 

(c) contains heat transfer means in a lower part of said passage for 
transferring heat from water supplied to said cooling tower to said air, 

and said apparatus including: 

an impeller adapted when rotated at a specified speed about an upright 
axis of rotation centrally located in said passage in a specified operating condition 
of said tower to increase the flow rate of air in the passage beyond an overall flow 
rate obtainable in identical operating conditions by natural draft alone; 

support means adapted for supporting said impeller within said passage 
above said heat transfer means, and 

drive means capable of rotating said impeller at said specified speed. 
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17. Apparatus according to claim 16 including means whereby each blade 
assumes said further position when said impeller is stationary. 

18. Apparatus according to any one of claims 15 to 17 further including 
protection means securable to an internal surface of said passage at a position 
such that when said impeller is rotating at said specified speed, said protection 
means is adjacent to the outer end of each said blade and adapted to limit 
damage to said internal surface due to flinging of moisture from said blades. 

19. Apparatus according to any one of claims 15 to 18 wherein each said 
blade has a formation at a radially outer end of said blade adapted to limit flinging 
of moisture collected on said blade onto an internal surface of said passage when 
said impeller is in said operative position. 

20. Apparatus according to any one of claims 8 to 19 wherein said drive 
means includes an electric motor. 

21 . Apparatus according to claim 20 wherein said electric motor is outside said 
cooling tower structure and arranged to rotate said impeller via a gear train 
enclosed In a casing in said cooling tower structure. 

22. Apparatus according to claim 20 or 21 wherein said electric motor is 
operable when required as a generator so that if said impeller is rotated by a 
natural draft within said cooling tower energy can be extracted from said 
generator. 

23. A wet type natural draft cooling tower for cooling a liquid and having a 
cooling capacity variable by a user, said cooling tower: 

(a) being adapted including by size and cooling capacity in natural draft 
operation for use as a natural draft cooling tower in electric power generating 
station application, 

(b) including a structure defining an internal passage of circular cross- 
section for the upward convectional flow of an air stream therein from air inlet 
openings at or near a lower part of the structure to an outlet opening at the top of 
the structure, 
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